AHHOTAUMSA
K pa0o4eii nporpamMme 1o yueonomy npeamery OOIly.07 MatemaTuka

PabGouass mporpamma paspaboraHa B coOTBeTCTBUU ¢ DenepanbHbIM
roCyJ1IapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM CPEITHETO O0IIEro 00pa3oBaHusl,
YTBEPKJICHHBIM TpHKa3oM MuHucTepcTBa oOpa3oBaHus U Hayku Poccuiickoi
Oenepann oT  17.05.2012 1. Ne413, u ®@enepaibHbIM T'OCYyAapPCTBEHHBIM
0o0pa30oBaTeNbHBIM CTAHJIAPTOM CPEIHEro Mpo(ecCHOHATBLHOTO O0pa30BaHUA IO
npodeccunn  09.01.04 Hanaguuk anmapaTHBIX UM NPOTPAMMHBIX  CPEACTB
UH(POKOMMYHUKAIIMOHHBIX CHCTEM, YTBEPKACHHBIM IMPUKa30M MUHIPOCBEIIECHUS
Poccun 11.11.2022 N 965.

VYyeOnslii npenmer «MartemaTuka» sBIsSETCA 00s3aTE€IBbHOM  YaCThIO
o011e00pazoBaTenbHON MOJITOTOBKHU OCHOBHOM npodeccruoHanbHON
o0pa3oBaTeIbHON MPOrpaMMbl — MPOrPaMMbl TOJTOTOBKH KBaTU(UIIUPOBAHHBIX
pabounx, cayxammx 1o mpodeccun 09.01.04 Hanmaguuk anmapaTHBIX W
MPOTrPAaMMHBIX CPEICTB HHPOKOMMYHHUKAIIMOHHBIX CUCTEM.

Coneprxanue mporpammsl yueOHoro npeamera «MaremaTnkay HarpaBiIEHO
Ha JOCTH)KEHHME PpE3yJIbTaTOB €ro M3y4YeHUsI B COOTBETCTBUHM C TPEOOBAHUSIMU
dI'OC COO ¢ yuerom nmpodeccuonanbuoi HanpapieHHocTH OT'OC CIIO.

Oco0oe 3HaueHne yueOHbIN MpeaMeT uMeeT Ipu GOPMHUPOBAHUU U PA3BUTUU
O0IIMX ¥ MPOPECCUOHATBHBIX KOMITETEHIIHH.

OK O0l. Bsibupars cmocobbl pemieHus 3anad  IpodeccruoHaIbHOM
JESATETbHOCTH PUMEHUTETHFHO K PA3IMYHBIM KOHTEKCTaM

OK 03. [InanupoBaTh U pean30BbIBaTh COOCTBEHHOE NPO(ECCUOHATBHOE U
JUYHOCTHOE pa3BUTHE, IpeaNpPUHUMATETBCKY IO JeSATEIbHOCTb B
npodeccuoHaIbHOU cdepe, UCMOIb30BaTh 3HAHUS MO MPABOBOM M (PUHAHCOBOM
TPaMOTHOCTH B Pa3IIMYHBIX KU3HEHHBIX CUTYyAIHIX

OK 04. DddexTnBHO B3aUMOJCHCTBOBATh M pabOTaTh B KOJUICKTHBE H
KOMaHj1e

OK 05. OcymecTBisiTh YCTHYHO M TMCbMEHHYIO KOMMYHUKAIIMIO Ha
rocygapcTBeHHOM s3bike Poccuiickoit denepanum ¢ yyeToM 0cCOOE€HHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTa

[IK 1.3. IIpeacTaBisiTh OTYETHOCTHh MO KOH(PUTYpalUu MNPOrpPaMMHOIO U
anmapatHoro  obecnedeHuss MHPOKOMMYHUKAIIMOHHOM  CUCTEMbI UM €€
COCTaBJISIOLINX

I[IK 1.4. JloxymeHTnpoBaTh 0a30Byl0 KOHQUTYpalUIO YCTPOWCTB H
IPOrpaMMHOr0 OOecriedeHHsl JJii KOHTPOJISL B XOJI€ dKCIUTyaTalliu, CISKEHUs 3a
MPOU3BOAUTENILHOCTBIO, & TAKXKE 3AIUTHI OT HECAHKIIMOHUPOBAHHOTO J0CTYyTMa

B pamkax mporpaMmbl y4eOHOTO MpeAaMeTa 00y4arolMMUCS OCBAUBAIOTCS
muuHoctHeie (JIP), meranpenMerneie (MP) u mpeamernsle ayist 0a30BOro u



yriryonenHoro ypoHen usydenus (IIP6 u IIPy) pe3ynbTaThl B COOTBETCTBUU C
tpedoBanusiMu OI'OC COO.

JIP8 — copMHUPOBAaHHOCTh POCCHUMCKON TpakIaHCKOW HWIACHTUIHOCTH,
NMaTpuoTU3Ma, YBaXKEHUS K CBOEMY HapoJay, YYBCTBA OTBETCTBEHHOCTHU IMEpe.l
PonuHou, ropoctu 3a CBOM Kpau, CBOXO PoJIHY, CBOM S3bIK U KYJIBTYPY, IIPOILIOE
Y HACTOsIEe MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

JIP14 — oco3HaHKe TUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

JIP23 — TOTOBHOCTH K Tpydy, OCO3HAHME IIEHHOCTH MAacCTEpCTBa,
TPYIOTIOOHE;
JIP24 — TOTOBHOCTP K AKTUBHOU JEATEJILHOCTH TEXHOJIOTUYECKOU U

COLIMAJIBHOM HANpaBIEHHOCTH, CIOCOOHOCTh WHULMHPOBATh, IUIAHUPOBATh H
CaMOCTOSATEIIBHO BBIIOJIHATE TAKyO JIEATEIbHOCTD;

JIP25 — uHTepec K paznudyHbIM cepaM MpoPeCCHOHAIBHON AESITEIbHOCTH,
YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp OyAylIeil mpodeccun U peann3oBBIBATH
COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

JIP26 — rOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA
MPOTSHKEHUN BCEU JKU3HU;

JIP33 — COBEpIICHCTBOBAHUE S3BIKOBOM W YHUTATENBCKOW KYJIBTYpPBI Kak
CpEIICTBA B3aUMOJACHCTBUS MEXY JIIOJIbMU U ITIO3HAHUSI MHUPA;

MP1 — camocTosTenbHO (QOPMYJIUPOBATh U aKTyalM3UpOBaTh IpoOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

MP2 — ycraHaBiauBaTh CYIIECTBEHHBIM NpPHU3HAK WM OCHOBAaHUA JUIS
CpaBHEHUS, Kiaccu(UKaIMU 1 00001EHNS;

MP3 — onpenenars nenu AeaTeIbHOCTH, 33/1aBaTh NApAMETPBI U KPUTEPHUH UX
JOCTHXKEHHS;

MP4 — BBIABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEYMS B PACCMATPUBAEMBIX
SBJICHUSIX;

MPS5 — BHOCHUTH KOPPEKTHUBBI B JI€SITEIBHOCTh, OLECHUBATH COOTBETCTBUE
pE3yNbTATOB LIEJISIM, OLIEHUBATh PUCKHU MTOCIEICTBUN NEATEIbHOCTH;

MP6 — pa3BuBaTh KpEaTHBHOE MBIIIJIEHUE NPU PEIICHUH YKU3HEHHBIX
npoOJieM;

MP8 — cniocoOHOCTh M TOTOBHOCTh K CAMOCTOSITEILHOMY MOUCKY METOJ0B
pelIeHus] IPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METO/I0B MTO3HAHUS;

MP10 — ¢opMupoBaHue HAy4YHOTO THWIIA MBINIJICHUS, BIAJICHUE HAYyYHOUN
TEPMUHOJIOTHEN, KITFOUEBBIMH IMOHATHUAMH U METOJAMU;

MP12 — BBISBIATP NPUYMHHO-CIEICTBEHHBIE CBA3M M AKTYaJIM3UPOBATH
3a/ladyy, BBIJBUraTh THUIOTE3y €€ peUIeHUsl, HaXOAUThb AapryMEHThl s
JI0KA3aTEIbCTBA CBOMX YTBEPKICHUM, 3a1aBATh IapaMETPhl U KPUTEPUU PELLICHUS;



MP13 — aHanu3upoBaTh MOJYyYEHHBIE B XO/I€ PELIEHUS 3aa4M PE3YJIbTATHI,
KPUTHYECKN OLIEHMBATh UX JTOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBUSAX;

MP17 — yMeTh NEpEHOCUTh 3HAHUS B MO3HABATEIBHYI0 U MPAKTUYECKYIO
001acTh KU3HEAEATEIbHOCTH;

MP18 — ymMeTh UHTETpUPOBaTh 3HAHMSI U3 PA3HBIX IPEIMETHBIX 00JIacTel;

MP19 — BelgBHTaTH HOBBIE HJIEH, IIPEMJIaraTb OPUIMHAIBHBIE IOAXOABI U
penieHus

MP21 — Bnajerp HaBBIKAMHM TMOJy4YeHHs] WHGOpPMAIMU U3 HMCTOYHHUKOB
Pa3HBIX TUIIOB, CAMOCTOSTEIIBHO OCYILECTBIIITh ITOUCK, AHAJIN3, CHCTEMATU3ALHUIO U
UHTEPIIPETALNIO HH(DOPMALIUU PA3TUYHBIX BUAOB U (OPM IPEICTABICHNUS;

MP28 — BrafieTh pa3iaMuHbIMU cTIOcO0OaMU OOIIEHUS U B3aUMOACHCTBYS;

MP30 — pa3BepHYyTO H JIOTMYHO H3JaraTb CBOIO TOYKY 3PEHHUS C
HCIOJIb30BaHUEM SI3BIKOBBIX CPEJICTB;
MP31 — moHMMaTh MW HCIOJB30BaTh IMPEUMYIIECTBA KOMAHJIHOM H

WHIUBUYJIbHON paOOThI;

MP33 — npuHMUMAaTh L€ COBMECTHOM AECATEIBHOCTH, OPTaHU30BBIBATH U
KOOPAMHUPOBATh JEUCTBUS IO €€ JOCTHKECHHUIO: COCTABJATH IUIAH JICWCTBUU,
pacnpenensaTb pojad C y4eTOM MHEHUH YYaCTHUKOB OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

MP36 — xoopAMHHMpOBAaTb W BBIIIOJHATH PabOTy B YCIOBUSIX PEAbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

MP37 - oOCymecTBIATh NO3UTHBHOE CTPATETMYECKOE TMOBEICHUE B
pa3NUYHBIX CHUTyalWsAX, MPOSBIATh TBOPUECTBO M  BOOOpaKEHHE, OBITH
MHULMATUBHBIM

MP42 — nenatb OCO3HaHHBIM BBIOOp, apryMEHTUPOBaTh €ro, OpaTh
OTBETCTBEHHOCTb 34 PEILECHHUE;

MP46 — BnajeTh HaBBIKAMH TO3HABATENLHON pedIeKCUU KaK OCO3HAHUS
COBEPLIAEMBIX JEUCTBUM M MBICIMUTENIBHBIX IIPOLECCOB, HMX pE3YyJbTaTOB M
OCHOBaHHMU

MPS55 — npuHMMaTh MOTHBBI M apryMEHTBI APYTHUX JIFOAECH NPU aHAIU3E
PE3YJIBTATOB JIEATEIBHOCTH;

MP56 — npu3HaBath cBO€ NMPaBo U MPaBO APYIHUX JIOJEH Ha OLIUOKY;

MP57 — pa3BuBaTh CIOCOOHOCTh TOHWMATh MHUP C TO3WIUU JPYTOTO
YyeJoBeKa

[1PG1 — BnasgeHue MeTo1aMu JJ0Ka3aTeNIbCTB, AITOPUTMAMU PELICHUS 3a/1a4;
yMeHue (GOpMyIMpOBaTh OMNPENEICHUSI, aKCUOMBbI U TEOPEMbl, NPUMEHSTh HX,
IIPOBOAMTH JOKA3aTENbHBIE PACCYKICHHS B X0I€ PELICHUS 3a1a4;



I1P62 — ymeHue oneprupoBaTh NOHATUSMU: CTENIEHb YUCIIA, Jorapudm dncia;
YMEHHUE BBIIOJHATh BBIYMCICHUE 3HAYEHUN U NPeoOpa3oBaHUsl BBIPAXKEHHI CO
CTENEHSAMU U JIorapudMamu, Ipeodpa3zoBaHus JpOOHO-PALMOHATIBHBIX BBIPAKEHUMH;

[IP63 -~  ymeHue  oOmepupoBaTh  MOHATHSIMH:  pallMOHAJbHEIE,
UPpALMOHAJIBHEIE, IIOKa3aTeJIbHbIE, CTCIICHHBIE, Jorapudpmuyeckue,
TPUTOHOMETPUYECKUE YPABHEHHsI U HEPABEHCTBA, UX CUCTEMBI,

[IP64 — ymeHue omnepupoBaTh MOHATUAMHU: (YHKUMs, HENpepbIBHASA
(GyHKIUS, NPOU3BOJAHAsA, NEpBOOOpa3Has, OINpPEACICHHbIA WHTErpal; yMEHHUE
HaXOAWTh MPOU3BOJHBIE SJIEMEHTAPHBIX (YHKIMI, HCIONb3YysS CIPaBOYHBIC
MaTepHabl; MCCIEA0BaTh B MPOCTEHIINX Ciiy4asX (PYHKIHMH HA MOHOTOHHOCTD,
HaXOAWTh HauWOOJbIINE W HAMMEHbIIWE 3HAUYCHUA (DYHKUUH; CTPOUTH TpaQUKu
MHOTOWICHOB C HCIIOJIb30BAHKUEM allllapaTa MaTeMaTU4YECKOT0 aHAIN3a; IPUMEHSATh
IPOU3BOJHYIO MpPHU PEIICHWM 3a7ad Ha JBWKEHUE; pellaTh IPaKTUKO-
OPUEHTHPOBAHHbIE 3a/Jlayd Ha HauOOJbIIMNE M HAUMEHbIIUE 3HAYEHUS, Ha
HAXO0XKJEHUE IIyTH, CKOPOCTH U YCKOPEHMUS;

[IPGS — yMmeHue omnepupoBaTh MNOHATUSIMH: palMOHAIbHAsA (DYyHKIMS,
nokaszaresibHas (yHKUMs, cTeneHHas (QyHKUus, Jorapugmuueckas QyHKUUS,
TPUTOHOMETPUYECKUE (PYHKIMHU, OOpaTHbIe (DYHKIHMH; YMEHHUE CTPOUTH I'paduku
U3YYECHHBIX (PYHKLIMH, HCHOJB30BaTh TIpadUKU MpU H3YYEHUH IMPOLIECCOB U
3aBHCHMOCTEH, MpU pEelIeHUH 33Jad U3 APYTUX y4eOHBIX MPEIMETOB U 33/4ay U3
peabHOM JKHU3HM; BbIpaXKaTh (POPMYJIaMU 3aBUCUMOCTH MEKY BEJTMUYUHAMU;

[1P66 — ymeHue pemath TEKCTOBBIE 3a/1a4d Pa3HbIX TUIIOB (B TOM UYHUCIE Ha
MPOLICHTHI, JOJIM M 4YacTH, HAa JBUXKEHUE, pabOTy, CTOMMOCTh TOBapOB M YCHYT,
HaJIOTH, 3aJa4i U3 OOJACTH YMpaBIICHUA JUYHBIMU U CEMEUHBIMU (PUHAHCAMM);
COCTaBJISITh BBIPAXKEHUS, YPAaBHEHHUS, HEPABEHCTBA M MX CUCTEMBI MO YCIIOBHUIO
3aJlayd, MCCIIEIOBATh IOJYYEHHOE pEUIEHUWE U OLICHMBATh MPaBAONOAO0OHOCTh
pE3yNbTaTOB;

[IP67 — ymeHuwe omepupoBaTh MOHSATUSMU: CpeaHee apupMeTUYecKoe,
MearaHa, HauOoJibllee 1 HAMMEHbIIIee 3HaUeHUs!, pa3Max, JUCIepCusi, CTaHAapTHOE
OTKJIOHEHHWE YHUCJIOBOIO Habopa; yMEHUE U3BJIEKaTh, HMHTEPIPETUPOBATH
uHpopMaIMio, MPEACTaBICHHYI0 B TaONWIAaX, Ha JAuarpaMmax, TIpadukax,
OTpPaXaloLyl0 CBOWCTBA pEAIbHBIX MPOLIECCOB U SBJICHHUM; MPEACTABIATH
MH(OpPMAIMIO C TOMOIIBIO TAOIUI] M JMarpamMM; HUCCJENIOBAaTh CTATUCTUYECKUE
JaHHbIE, B TOM YHUCJIE C MPUMEHEHUEM TIpapUuecKUX METOJOB U 3JIEKTPOHHBIX
CPEICTB;

[TP68 — ymenwue onepupoBaTh MOHITHSAMU: CIyYalHBIN OMBIT U CIydaliHOE
COOBITHE, BEPOATHOCTh CIYyYaHOTO COOBITHSA, YMEHHE BBIUUCISATH BEPOSITHOCTH C
UCIIOJIb30BaHUEM TpapUUecKUX METOAOB; MNPUMEHSTh (POPMYJbl CIOXKEHUS U
YMHOXKEHHSI BEPOSITHOCTEM, KOMOMHATOpPHBIE (PaKThl U (OpMyJbl MPU PELICHUU



3a]1a4; OLICHUBATh BEPOSTHOCTU PEaIbHBIX COOBITHIL; 3HAKOMCTBO CO CIy4YailHbIMU
BEJIMYMHAMU; YMEHHE MPUBOAUTD MIPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YK CEIl B
NPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSIX;

[IPGY9 — ymenme omepupoBaTh MOHITUSIMH: TOUYKA, MpsMasi, TMIOCKOCTb,
IIPOCTPAHCTBO, JBYI'PAHHBIN YIOJl, CKPEIMBAKOLIUECS IPSMbIC, apAJIICIBHOCTD U
NEPIEHANKYJIIPHOCTD IPSIMBIX U IUIOCKOCTEH, YTOJI MEKY IPSIMBIMH, YTOJI MEXITY
IPSIMOM M IUIOCKOCTBIO, YIOJI MEXKIY IUIOCKOCTSMM, PAacCTOSSHUE OT TOYKH 10
IUIOCKOCTH, PACCTOSIHUE MEXAY IPSMBIMH, PACCTOSHHE MEXIY IIOCKOCTIMM;
YMEHHE HCIOJIb30BaTh MpPH PEIICHWH 3a7a4 HW3Y4YeHHbIE (aKThl U TEOPEMBI
IUIAHUMETPHH; YMEHHUE OLIEHUBATh Pa3Mepbl 00BEKTOB OKPYIKAOIIETO MUPA;

[IP610 — ymeHue omepupoBaTh MOHATHUSAMHU: MHOTOTPAaHHHUK, CEUYCHHE
MHOTOTpaHHMKa, KyO, mapajulenenunesn, MNpu3Ma, Oupamunaa, ¢urypa u
NOBEPXHOCTh BpalleHUs, LWIMHIAP, KOHYC, IIap, cdepa, cedeHus QUrypbl
BpallleHus, IUIOCKOCTh, Kacaromasicss cepbl, LMIUHApPA, KOHYyca, IUIOIIAIb
HNOBEPXHOCTU NHUPAMUJbI, MPU3MBI, KOHYyca, IWIMHJIpPA, Iuiomanb cheprl, o0bemM
Ky0a, MpsSMOYroJbHOTO Mapajuiejenuneaa, NOUpamMuabl, MNPU3MBbl, LTUIHHIAPA,
KOHYCa, 1apa; yMEHHUEe 300pakaTb MHOTOIPAHHUKY U TIOBEPXHOCTH BpPAIIEHUS, UX
CEYEHUS OT PYKH, C IOMOILIBIO YEPTEKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMEHHE pacClO3HAaBaTb CUMMETPHUIO B IIPOCTPAHCTBE, YMEHHE pPAaCIO3HABAaTh
IIpaBUJIbHBIE MHOTOTPAaHHUKY;

[1P611 — ymeHue omnepupoBaTh MOHATUSMU: JBHKEHUE B NPOCTPAHCTBE,
no/l00Hble (UTYpbl B MPOCTPAHCTBE; MCIOJIb30BaTh OTHOILIEHUE IUIOIIAEH
MOBEPXHOCTEN U 00BEMOB MOTOOHBIX (PUTYp IPU PEUICHUH 3a]1aY;

[IPO12 — ymeHHE BBIUMCIATH F€OMETPUYECKHE BEJIMYMHBI (JJIMHA, YTOJ,
II0LAaAb, 00bEM, IJIOIIAJb MOBEPXHOCTH), UCIOJIb3Ysl M3yYEHHbIE (POPMYJbl U
METO/IbI;

[IP613 — yMeHue omepupoBaTh MOHIATUSAMM: MPSMOYTOJbHAS CHUCTEMa
KOOpPAMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAMHATBI BEKTOpPA, CKAIAPHOE
IIPOU3BEACHUE, YIOJI MEXIY BEKTOPAMH, CYMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA
Ha YMCJIO; HAXOAUTh C IMOMOIIBI0 M3YYEHHBIX (POPMYJ KOOPAHMHATHI CEPEIUHBI
OTpE3Ka, PACCTOSHUE MEXAY JBYMsI TOUKAMU;

[TP614 — ymenue BbIOMpATh MOAXOSAUIMNA U3YUCHHBIM METOJI JJIsl PEIICHUS
3a/layd, paclo3HaBaThb MaTeMaTHdeckue (akTbl U MaTeMaTHYECKUE MOJIETU B
OPUPOJIHBIX U OOIECTBEHHBIX SIBIICHUSX, B HCKYCCTBE, YMEHHE MPHUBOJIUTH
MIPUMEPBl MATEMATUUYECKUX OTKPBITHM POCCUMCKONM M MHPOBOM MAaTEMaTHYECKOU
HayKU;

[IPyl — ymMenue oneprupoBaTh NOHATUAMU: ONPEACICHUE, AKCHOMA, TEOPEMA,
CJIEJICTBHE, CBOMCTBO, MPHU3HAK, JOKA3aTEIbCTBO, PABHOCHIbHBIE (POPMYIHPOBKH;
yMeHue GopMyIrpoBaTh 00paTHOE U MPOTUBOIOJIOKHOE YTBEPKICHHUE, TIPUBOJIUTh



IIPUMEPBI U KOHTPIPUMEPHI, HCIOJIb30BaTh METOJ] MAaTeMaTUYECKOW WHIYKIUU;
IPOBOJUThH JIOKA3aTEJIbHbIE PpACCY)XICHHUSI NpPU PEIICHHH 33]ad, OLICHUBATh
JIOTUYECKYIO NMPABUIILHOCTh PACCYkKICHHUIA;

[IPy2 — ymeHue omnepupoBaTh NOHATHUAMH: MHOKECTBO, ITOAMHOXKECTBO,
ollepaly HaJ MHOXECTBAMHU; YMEHHUE HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJIs OIIMCAHMS PEAIbHBIX IPOLIECCOB U SIBJICHUM U IPU PEIECHUU 3a/a4, B
TOM YHCJIE U3 JPYTUX YUEOHBIX [IPEIMETOB,;

[IPy3 — ymMmeHue onepupoBaTh HNOHATUAMHU: rpad, cB3HBIA Irpad, Aepeso,
IUKJ, Tpad Ha TUIOCKOCTH; YMEHHE 3a/laBaTh M OMUCHIBATH Tpadbl pa3IUUHBIMU
crioco0aMu; MCIOIL30BaTh Tpadbl MPHU PEIICHUN 33]1aY;

[IPy4 — ymMmeHue CBOOOJHO ONEPUPOBATH MOHATHSIMH: COYETaHUE,
NEPECTaHOBKA, YUCIIO COYETAHUMN, YUCIIO IEpECTaHOBOK; OnHOM HbloTOHA; yMeHue
IPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKJIEHUS AJIS pEeLICHUS 3a1a4;

[IPy5 — ymeHue onepupoBaTh NOHATHSAMH: HATYpajJbHOE YHUCIO, LEI0E
YHUCJIO, OCTATOK IO MOJYJII0, PAalMOHAIBHOE YHCIO, HPPALUOHAIBHOE YHUCIIO,
MHOKECTBA HATypaJIbHbIX, LEJIbIX, PpPalUOHAIbHBIX, JEHCTBUTEIBHBIX YHCET;
YMEHHUE HCIOIb30BaTh MPU3HAKUA JIETUMOCTH, HAUMEHBIIUN OOIIMNA NETUTEeNb U
HauMMeHblIIee 00111Iee KpaTHOE, aNropuT™ EBKIIMIA PU pelIeHNH 3a/1a4; 3HAKOMCTBO
C pa3JIMYHBIMU MO3ULMOHHBIMA CHCTEMAMH CUUCIICHUS;

[IPy6 — ymeHue cBOOOJHO ONEpUPOBATH MOHATUSIMH: CTENEHb C LIEIbIM
IIOKa3aTesieM, KOpPEHb HATypaJIbHOW CTEIEHH, CTENEHb C PALMOHAIBHBIM
[OKa3aTeleM, CTElEHb C JIEUCTBUTENBbHBIM (BEUIECTBEHHBIM) IOKA3aTENEM,
jorapudM 4ucia, CHHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YHCIIA;

[IPy7 — ymeHue omnepupoBaTh NOHATHUAMH: TOKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHUCTEMa YpaBHEHUN U HEPABEHCTB,
PaBHOCWJIBHOCTh ~ YpPaBHEHUW, HEPABEHCTB M  CHUCTEM,  pAalMOHAJbHBIE,
UppaLHOHaIbHBIE, [IOKa3aTeJIbHBIE, CTEIICHHBIE, Jorapudmuueckue,
TPUTOHOMETPUYECKUE YPABHEHHs, HEPABEHCTBA M CHCTEMBI; YMEHHUE peIlaTh
YPAaBHEHUS, HEPABEHCTBA U CHCTEMBI C IOMOIIBI PA3IMYHBIX MTPUEMOB; PEIIAThH
YpaBHEHUSI, HEPABEHCTBA M CHUCTEMBI C MapaMeTpOM; IMPUMEHATHh YpPaBHEHUS,
HEpPaBEHCTBA, MX CHUCTEMBI ISl pElIeHUs MaTeMaTHYEeCKUX 3aJady M 3aJad H3
pa3nuYHbIX 00JacCTel HAYKU U peajJbHOM JKU3HMU;

[IPy8 — ymeHue cBOOOJHO ONMEPUPOBATH MOHATUAMM: TpaduK (QYHKIUH,
oOpaTtHast pyHKIMS, KOMITO3UIMs (DYHKIMHA, JTUHEWHas (QYyHKIHS, KBaJpaTUIHAs
GyHKIMS, CTeNeHHas (QYHKIMS C LEeJIbIM IOKa3aTejaeM, TPUTOHOMETPUUYECKHUE
byHKIMKA, OOpaTHBIE TPUTOHOMETpPHUUYECKHE (YHKIHMH, TOKa3aTrelbHas W
jgorapupmMuyeckass (QYHKIMH; YMEHUE CTPOUTh Tpaduku (DYHKIMI, BBIIOJHATH
npeoOpa3zoBaHus rpa@uKoB QyHKIIHIA;

YMEHUE HCIOJIb30BaTh Tpa@uku (QYHKIUI AJi1 HU3yYEHHUsS MPOIECCOB U



3aBHCUMOCTEN MPU pELICHUH 3a/1a4 U3 APYTUX Y4eOHbIX IPEIMETOB U U3 peabHON
KU3HU; BbIpaxaTh (OpMyJIaMHi 3aBUCUMOCTH MKy BEIUYNHAMY,

yMEHHE CBOOOJHO OINEpPUPOBATH TMOHATUSMHU: UYETHOCTh (YHKIUH,
NEPUOANYHOCTDh (DYHKIMHU, OTPAaHUYCHHOCTh (PYHKIIMM, MOHOTOHHOCTH (DYHKIIHH,
IKCTpEMyM (YHKIMM, HauOosplliee W HaUMEHbIlEEe 3HA4YeHUA (QYHKIUU Ha
IPOMEXYTKE; YMEHHE MPOBOJUTH HCCIIEA0BAaHUE (PYHKIINH;

YMEHHME MCIONb30BaTh CBOMCTBA M Tpaduku (QYHKIUM A7 pelieHus
YpaBHEHUI, HEPABEHCTB M 3ajlad ¢ MapameTpaMu; W300paxaTb Ha KOOPAWHATHOU
IIJIOCKOCTY MHOYKECTBA PELICHUN YPaBHEHUI, HEPABEHCTB U UX CUCTEM;

[IPy9 — ymeTh cBOOOJHO ONEpUPOBaTh MOHATHUSIMH: MOCIEAOBATEIBHOCTD,
apudmeTrnyeckass TMporpeccus, TeOMEeTpUYecKkas Mporpeccusi, OECKOHEUHO
yOBbIBaroIasi FeOMETPUUECKast IPOrPeCcCHsl; yYMEHHUE 3a/1aBaTh MOCIIEI0BATEIBHOCTH,
B TOM YHCJIE C TIOMOIIIBIO PEKYPPEHTHBIX POPMYJI;

[IPyl0 — ymeHue omepupoBaTh NOHATHUAMU: HENPEPHIBHOCTh (YHKIMH,
acUMNTOTHl Trpaduka (QYHKIMM, TepBas W BTOpas IMpou3BOJAHAS (YHKIUH,
FEOMETPUYECKUI W (PU3MYECKUM CMBICI  MPOU3BOJHOW, TMEpBOOOpa3Hasi,
ONpEJENCHHbIA MHTErpaj; yMEHHE HaXOAUTh ACHUMNTOTHI rpaduka (yHKINH;
YMEHHE BBIYUCIIATH TPOU3BOIHBIE CYMMBI, TPOU3BEACHUS, YACTHOTO U KOMITO3ULIUN
(GyHKIUI, HAXOIUTh YpaBHEHHE KacaTeJIbHOU K rpaduky QpyHKINU;

YMEHHME HCHOJIb30BaTh IMPOU3BOJIHYIO JUIsl HUCCIENOBaHMs (YyHKUUH, Ui
HaxXO0XJICHUSA HAWIYYILIETrO PElICHUs B IIPUKIAIHBIX, B TOM YHUCIE COLUAIBHO-
HKOHOMHUYECKUX U PUBNYECKUX 3a/ladax, s ONpeeIeHHsI CKOPOCTH U YCKOPEHUS;
HAXOJUTh MJIOMIAIA U 00bEMBI PUTYP C TOMOIIBIO MHTETpaia; IPUBOJAUTH IPUMEPHI
MaTEMaTUYeCKOr0 MOACIIUPOBAHUS C IOMOLIBIO TU(DPepeHIINATIbHBIX YPAaBHEHU;

[IPyll — ymenue onepupoBaTh MOHATUSMH: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIUIEKCHBIE YUCJIA, MOAYJIb U apryMEHT KOMILIEKCHOTO YHCIIa,
dopMa 3anmucu KOMIUIEKCHBIX 4HCeNl (FeOMEeTpHuYecKasi, TPUTOHOMETpHUYecKas M
anreOpanueckasi); yMeTb  MPOU3BOJIUTH  apU(METUYECKUE  JIEUCTBUS  C
KOMIUIEKCHBIMA YUCJIAMU; IPUBOAUTH NPUMEPHI MCIOJIB30BAHUSA KOMILJIEKCHBIX
YUCEIT;

[IPyl2 — ymeHue CBOOOJHO ONEPUPOBATH MOHATUSIMH: CpEIHEE
apupMeTuyecKoe, MeIHaHa, HauOoJIbllIee W HAUMEHbIIEE 3HAYEHHUS, pa3Max,
JUCIIEPCHS], CTAHAAPTHOE OTKJIOHEHHWE ISl OMMCAHUS YHMCIOBBIX JAHHBIX; YMEHHUE
UCCJIEIOBATh CTATUCTUYECKHE JIaHHBIE, B TOM YHCJIE C MPUMEHEHHEM IrpapuuecKux
METOJIOB U DJIEKTPOHHBIX CPEIACTB; TIpaUuecKu HCCIEeI0BaTh COBMECTHbBIE
HAOJIIO/ICHUS C MTOMOIIBIO UarpaMM pacCceUBaHUs U IMHEHHON perpeccuu;

[IPyl3 — yMeHHMe HaxoJUTh BEPOSITHOCTH COOBITUHA C HMCIOJb30BAaHUEM
rpauueckux METOJOB; MPUMEHATH JIJIsl pelleHus 3a1ad (GOpMYyJIbl CIOXKEHHUS U
YMHOXKEHHSI BEPOATHOCTEHN, (GOpMYITy MOJTHOU BEpOSTHOCTH, popmyiy bepryimy,



KOMOHWHATOpPHBIE (PaKTHI M (POPMYJIBI; OLIEHUBATH BEPOSITHOCTH PEATLHBIX COOBITHH;
yMEHUE OINEepUpOBaTh TOHITHSAMHU: CiydallHas BeJIWYWHA, paCIpeCIICHHUE
BEPOATHOCTEHW, MaTeMaTU4YeCKOoe OXUJAaHHWe, JUCHEpCHUs H  CTaHIapTHOE
OTKJIOHEHHE CIIy4allHOM BEIMYMHBI, (YHKIUH pacTpeAeNieHUus] U IUIOTHOCTH
pPaBHOMEpPHOTO, IMOKA3aTeJIbHOTO W HOPMAJIBHOTO paCHpeleICHUN; yMCHHE
UCTIONIb30BaTh CBOWMCTBA W3YYCHHBIX paclpelesieHud s pelieHHs 3a/ad;
3HaKOMCTBO C TOHATHSAMH: 3aKOH OOJIBIIUX YHCET, METOJbl BBIOOPOUYHBIX
WCCJICIOBaHMIA, YMEHUE TIPUBOIUTH TIPUMEPHI MIPOSBICHUS 3aKOHA OOJBIIINX YHCEI
B IIPUPOTHBIX U OOIIECTBEHHBIX SBICHUSIX;

[IPyl4 — ymenue cBOOOAHO OMEPHPOBATH TMOHATHUSAMH: TOYKA, MpsiMasi,
IJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKMWA YIOJI, ABYTPAHHBIA YIOJI,
TPEXTPaHHBIA yTOJI, TIEPECEKAIOIINECs, TMapaUICIbHBIE H CKPEIIMBAIOIIHECS
psiMbIE, MapalIeTbHOCTh U MEPIECHIUKYIIPHOCTh MPSAMBIX M IUIOCKOCTEH, YTroll
MEXIy MPSMBIMH, YTOJI MKy MPSIMON U TUIOCKOCTHIO, YTOJI MEXAY MJIOCKOCTSIMU;
yMEHUE UCIOJIb30BaTh MpPH pEHICHUU 3ajlad M3y4YeHHbIe (AKThl U TEOPEMbI
IUTAHUMETPHUH, YMEHHE OLIEHWBATh pa3Mephl OOBEKTOB B OKPYKAIOIIEM MHPE;
yMEHHE OIepPUPOBATh IMOHATHUSMH: MHOTOTPAHHHUK, CEYECHHWE MHOTOTpPaHHUKA,
MPaBUIBHBIA MHOTOTPAaHHUK, TMpHU3Ma, NHpaMuaa, (urypa W TMOBEPXHOCTH
BpalieHus, IWINHAP, KOHYC, map, chepa, pa3BepTka MOBEPXHOCTH, CEUCHHS KOHYCa
U UWIMHAPA, TapajUieibHbIe OCH WJIM OCHOBAaHUIO, CEUYCHUE Iapa, MIOCKOCTD,
Kacarorasicst cepsl, IIMH]pa, KOHYCa; YMEHHE CTPOUTh CEYEHNE MHOTOTPAHHHKA,
M300pakaTh MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH BpAIICHUS, UX CEUYCHHUS, B
TOM YHCJE C TIOMOIIBIO DJIEKTPOHHBIX CPEACTB;, YMEHHE MPHUMEHSTHh CBOWCTBA
TE€OMETPUYECKUX  (QUTYp, CaMOCTOSTENLHO  (POPMYJIHUPOBATH  OMPEICICHUS
U3y4aeMbIX (UTYp, BBIBUTATh THUIIOTE3bl O CBOWCTBaX W  TMpHU3HAKAX
TCeOMETPUICCKUX (PUTYp, 0O0CHOBBIBATH WJIA ONMPOBEPTaTh UX; YMEHHUE TIPOBOIUTH
Kiaccuukanuio GUryp mo pasidyHbIM MpPU3HAKAM, BBITIOJHITH HEOOXOIUMBbIE
JOTIOJTHUTEJIHHBIC TTIOCTPOCHUS;

[IPyl5 — ymenune cBOOOIHO ONEpUPOBATh MOHATUSIMH: TUIOMIANb (PUTYPHI,
00BbeM (UTYpPBI, BEIMYHHA YTJIa, PACCTOSHUE OT TOUKH JI0 MJIOCKOCTH, PACCTOSTHUE
MEXIy MPSMBIMU, PACCTOSHUE MEXIY TUIOCKOCTSIMH, TUIOIMIAAs cephl, TIIOIMaIh
MOBEPXHOCTH  NUPAMUIBI, TMPHU3MBI, KOHyca, LWIUHApa, O00BeM KyOa,
IPSIMOYTOJIBHOTO TapaijieNienuIeaa, MUpaMuabl, TPU3MbI, HWIHHIpA, KOHYCA,
1apa; yMeHHe HaXOIUTh OTHOIIIEHHE 00EMOB MOJ00HBIX (DUTYD;

[IPyl6 — ywmenwe CcBOOOAHO OMNEPUPOBATH TOHATHUSMU: JIBUKCHUE,
napaieIbHbIA TIEPEHOC, CHMMETPHUS Ha TJIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT,
npeoOpa3zoBaHue Mo00Ms, MOAOOHBIE (DUTYpPBI; YMEHHE paclo3HaBaTh paBHbIE U
no/I00HbIe (UTYpPBI, B TOM YHCJIE B MPUPOJE, UCKYCCTBE, apXUTEKType; YMEHHUE
UCTIOJTb30BaTh T€OMETPUIECKIE OTHOIICHHS, HAXOAUTh T€OMETPUICCKUE BETNIHHBI



(mmuHa, yroJ, Iomaab, oObEM) MpU pPEHICHUWU 3aJad U3 JPYIHX Y4YEOHBIX
IIPEIMETOB U U3 PEajbHON KU3HU;

[IPyl7 — ymeHue CBOOOJHO ONEPUPOBATh MOHATHUSAMU: MPSAMOYTOJIbHAS
CUCTEMa KOOpPJMHAT, BEKTOp, KOOPJAMHATHI TOYKH, KOOPJAHHATHI BEKTOpa, CymMMma
BEKTOPOB, MPOU3BEJCHHE BEKTOpA Ha YHCIO, Pa3jIOkKEHUE BEKTOpa Mo Oasucy,
CKAJISIPHOE TPOU3BEIACHUE, BEKTOPHOE IPOU3BEACHUE, YTOJ MEKIYy BEKTOPAMU;
YMEHHE UCIOIb30BaTh BEKTOPHBII W KOOPAWHATHBIA METOA IS PELICHUS
Tr€OMETPUYECKUX 3a7ad U 3ajlady JPYyrux Y4YeOHBIX NPEIMETOB; OMNEPUPOBATH
MOHATHSAMU: MaTtpuna 2 X 2 u 3 X 3, ONpeaenuTesnbs MaTpuLbl, T€OMETPUIECKAN
CMBICJI OTIPEAEIUTENS;

[1Py18 — ymeHue MOaenpoBaTh peaIbHbIE CUTYalluU HA S3bIKE MATEMATHKHY;
COCTaBIISAITh BBIPAKCHHUS, YPABHEHUS, HEPABEHCTBA W UX CUCTEMBI IO YCIOBUIO
3aJ]a4uM, UCCIIEA0BATh IOCTPOECHHBIE MOJIENH C UCIIOJIb30BAHUEM alapara anreopsl,
MHTEPHPETUPOBATh IOIYUYEHHBIN PE3yJIbTaT; CTPOUTh MAaTEMaTUUYECKUE MOJEIH C
IIOMOIIBI0 T€OMETPUYECKUX IOHATUNA M BEIMYMH, PEIIATh CBS3aHHBICE C HUMH
MPaKTUYECKUE 33/1a4l; COCTABISATH BEPOSITHOCTHYIO MOJIETb U UHTEPIPETUPOBATH
NOJIyYEHHBIA ~ Pe3ysbTarT,  pemarb  NPUKIAJHbIE  33Jaud  CpPEACTBAMU
MaTE€MaTU4YeCKOro aHajluM3a, B TOM YHCIE COIMAIBHO-3KOHOMUYECKOTO U
(bu3NYECKOro XapaxkTepa;

[1Py19 — ymeHue BbIOMpaTh NOAXOISAIIMA METON AJi PEIICHUs 3aJaul;
NOHMMAaHUE 3HAYMMOCTH MAaTeMAaTUKH B U3YYEHUH IPUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHUM; YMEHHE PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B
HCKYCCTBE, YMEHHUE MPUBOAUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITUNA POCCUICKOMN
Y MUPOBOM MaTeMaTUYECKOW HAYKH.

OO6beM 00pa3oBaTeNbHON MPOTPaMMbl YI4EOHOTO TIpeaAMETa coCcTaBisieT 345
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